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WILLIAM  T.  RUSCH 

called  as  a witness,  having  been  previously  sworn,  was 
further  examined  and  continued  his  testimony  as  fellows: 


(Interrogatories  by  Mr.  Welsh.) 

MR.  WELSH:  I'd  like  to  remind 

you,  Mr.  Rusch,  that  you  are  still  under  oath  and 

- . ■ * ■■+  - ■ ..  »*  r 

it  won't  be  necessary  tc  swear  you  in  again. 

,Tr.  Williams,  were  you  able  during  the  recess  to 


K 4.  n jr* 
1a 'FJ 


0. 


A. 


0 


A. 


r. 


A. 

0. 

A. 


0. 


determine  from  the  employment  records  at  Sanders 
when  Mr.  Rusch  went  tc  work  for  Mr  . Baer? 

MF*  WILLIAMS:  We  have  checked 


with  Sanders’  employment  records  cn  Mr.  Rusch  ar.d 

(o“9)- 

those  records  show  that  the  effective  date  from 


Mr.  Rusch’ s transfer  tc  Mr.  Baer  was  July  10,  1967. 
Did  vou  do  any  work  with  Mr,  Baer  on  TV  games  prior 


to  vour  transfer  tc  work  for  him  on  July  30,  1967? 
I nrobablv  thought  about  it  as  this  memo  we  looked 


* 


at  last  week  shews. 

That  is  Exhibit  9-44  through  9-50? 

Yes,  and  I may  have  actuallv  moved  unstairs  with 
him  and  started  working  on  this  somewhat  before  the 
date  shewn  in  the  personnel  records.  Sometimes  they 
take  a few  weeks  tc  catch  up  with  someone. 

Then  prior  to  going  to  work  for  Mr.  Baer,  you  were 
in  a different  location  than  after  you  went  to 


work  for  him? 


Yes. 


t T 


•>  ■» 


Where  did  you  work  prior,  to  going  to  work  for  him? 
I was  on  the  second  floor,  of  the  Canal  Street 


building • 


, r.O. 


t * • 


* M* 


And  w’here  did  you  work  after  you  went  to  work 


TWt  c iK  n 

cjMAAcZCf  -fife}  ('tMy  7u)-la.ssunt  ST* 


A, 


rfjv/ 

7C 


with  Mr,  Baer? 


On  the  6th  floor. 

When  you  went  to  work  for  Mr*  Baer,  did  that  work 
involve  anything  other  than  TV  games? 

During  the  course  of  my  stay  with  him,  yes. 

When  you  first  went  to  work  for  him,  did  you  work 
on  anything  other  than  TV  games? 

No,  I don’t  think  sc. 

Now,  you  referred  to  a notebook  of  yours  before. 
Exhibit  17;  could  you  refer  to  that  now  and  determine 

f.  t 

what  you  were  working  on  at  the  time  vcu  first  went 
to  work  for  Mr.  Baer?  I believe  the  personnel 
date,  at  least,  was  July  10,  1967, 

I can’t  really  tell  from  this  exhibit.  It  appears 
that  these  were  still  just  miscellaneous  ideas 
I was  jotting  dovrn  at  the  time. 

And  what  date  of  entry  are  you  referring  to? 

Oh,  I see  here  a few  days  before  I went  with  him, 
officially,  at  least,  on  7-7-67  I have  a note  for 
frequency  doubling  guitar  pickup.  And  on  7-25  a 
scuarer  circuit.  On  7-27,  a frequency  quadrupler 
and  some  miscellaneous  thoughts.  On  7-31,  a 
broad  band  90-degree  phase  splitter.  » 


* a 


What  page  was  that? 

Page  58.  Do  ycu  want  me  to  go  through  every  page? 

No,  the  question  I believe  was,  ycu  know,  what  ware 
ycu  working  on  shortly  after  - at  the  time  you  went 
to  work  for  Nr.  Baer  and  shortly  after? 

I can't  really  tell  from  this  notebook  whether 
these  were  just  ideas  I jotted  down  in  my  spare 
time.  They  are  not  a complete  record  of  everyth’. ng 
that  I did  at  the  time.  As  I recall,  my  main  vrcrk 

did  involve^/ at  least  thinking  about  the  TV  games  Hitt 

, . , . . . A Jo 

at  that  time. 

Was  your  work  on  the  souarer  which  you  referred  to 
on  July  25,  '67,  and  the  frequency  quadrupler  of 
July  27,  and  the  broad  band  phase  shifter  on 
July  31  included  among  the  work  that  you  were  doing 
under  Mr*  Baer? 

I would  say  yes  to  the  extent  that  I was  also 
looking  for  more  possible  commercial  products  to 
exploit,  that  being  one  of  the  reasons  I went  to 
work  for  Mr.  Baer;  and  it. appears  that  many  of  - 
these  rather  random  ideas  were  done  toward  that 


end » 


c.  r nr  ao ! irr.  v 1 1 v 


Now,  referring  to  page  43  of  Exhibit  17,  there  is  a 


5 tar  and  on 


A. 


Q. 


A. 

Q. 


A. 


Q. 


A* 


Q. 


notation  of  a capacity  pickup  for  gu 
the  next  pa^e,  44,  dated  March  >!  cf  '67,  there  was 
a notation  of  frequency  doubling  bv  the  use.  cf 
capacity  pickup;  was  that  work  with  respect  to 


guitar  done  under  any  specific  assignment  cr  project. 
No,  these  were  just  random  ideas  that  happened  to 
come  to  me  and  I would  write  them  down  in  case  an/ 


of  them  ever  became  useful* 

And  this,  of  course,  that  March  date,  was  pretty 
well  prior  to  the  time  you  went  to  work  for 


Mr*  Baer? 

I believe  so* 


Now,  vour  nctes  with  respect  to  guitar  appear  to 
continue  on  into  August,  referring  to  page  62, 
for  example,  is  that  correct? 

Yes. 

And  is  the  doubler  referred  to  on  pages  65  and  67 
a part  of  the  guitar  work? 

I think  not  primarily,  it  was  just  an  electronic 
technique  I was  exploring.  It  might  have  been  a 
better  way  to  double  any  sine  wave,  any  signal. 
Did  it  have  a usefulness  in  connection  with  your 
guitar  work? 


A 


Not  really. 


And  a fast  perusal  of  it,  it  :.ndicai<*. 
that  it  is  a scheme  that  I didn’t  eventually  us- 
in  the  guitar  device. 

Did  ycu  carry  your  guitar  work  forward  to  any 
conclusion? 


Yes. 


Wha  t wa  s that  ? 


vv  i c wao  w • f_  I . I - 

UWe 

A device  was  constructed  th3t  would  hsve  the  | 

frequency  of  guitar  notes  and / or  notes  from  ether 
instruments  such  as  saxophones,  flutes,  trumpets, 
etc  k I might  add  that  was  the  primary  feature  of 
that  device.  It  also  tried  to  double  the  frequencies 
in  a very  straightforward  manner,  but  the  dividing 
bv  two  was  the  main  unique  feature,  as  I see  it. 

And  that  was  a project  that  ycu  did  while  under 
Nr.  Baer? 


A device  was  constructed  that  would  have  tns 


V/e re  ycu  working  with  Hr.  Harrison  at  that  time? 
Yes. 

In  the  same  location  physically?' 

Mm  t f'ry  L'hjH*  t if*® 

Yes*  • ^ 

Did  Hr.  Harrison  have  anything  to  do  with  the 


ruitar  work? 


f V ' » ^ r‘  1 


Yes. 


What  did  he  have  to  do  with  that? 

He  helped  build  the  circuits,  test  them. 

Did  you  use  ycur  notebooks  just  tc  record  --^eas 
did  they  also  record  actual  projects  that  you  were 

working  on? 

I'd  say  both. 

And  was  that  true  with  respect  to  the  guitar 
project? 

Yes. 

Now,  I believe  we  noted  at  the  last  session  that  the 
first  entry  with  respect  to  TV  games  was  on  p^ge  95 
of  Exhibit  17? 

MR.  WILLIAMS:  Well;  I object 

to  the  question*  X think  that  the  testimony  was 
that  that  was  the  first  one  he  was  able  to  find 
with  a quick  perusal  of  the  exhibit. 

MR.  WELSH:  Yes,  I think  that 

is  accurate.  tm  i in... 

Now,  you  state  that  you  think  that  you  were  working 
on  the  TV  games  prior  to  that  time, 'is  there  any  , 
reason  why  there  were  no  entries  in  Exhibit  17 ttir.. 
relating  tc  TV  games?  Did  something  happen," in 


A. 


q. 


A. 


0 


A. 

0. 

* • 


A. 


ether  words,  at  the  time  that  he 
the  date  of  that  page  is  9-25-67 
happen  at  that  time  to  cause  you 


then  commenced  - 
Did  anything 
to  commence  making 


TV  gams  entries? 

I don't  recall  anything  special  happened,  no* 

Referring  back  to  Exhibit  9-44  through  9-50,  those 
pages  are  copies,  are  they  not,  of  an  original  which 
has  been  marked  as  Exhibits  9-51  through  9-63?  I 
think  every  ether  page  of  9-51  through  63  is  simply 

a blank  page. 

Yes,  without  reading  both  thoroughly,  that  one  appear 
to  be  a copy  of  the  other*  * k - T 

Now,  the  document  9-44  through  9-50  was  brought  to 
your  attention  just  at  the  end  of  the  last  session 
of  vour  deposition,  have  you  had  occasion  since  knen 
to  review  the  circumstances  under  which  this 
document  was  prepared  by  you? 

No . . - - 

Do  you  have  any  further  recollection  as  to  why  the 

document^, was  prepared?^  _ t ■ , v i v r ‘-r4  . M • 

As  I thought  I .said  last  ..Thursday,.  I guess  it.  was, 

I believe  Ralphf  had  told  me  of  his  idea  for  putting 

I 

games  on  a television  set  or  other  display  and  I 


had  been  thinking  about  that  and  these  ideas  had 
come  to  mind  and  I jotted  them  down  on  paper  and 
sent  them  to  him  in  hopes  that  they  might  be 
helpful  to  him  in  the  project.  If  it  makes  any 
difference,  I don't  think  I was  officially  reporting 
to  him  at  the  time  as  we  saw  from  the  personnel 
records.  In  the  past,  I had  done  that.  If  I had 
ideas  that  I thought  might  be  helpful  tc  ether  groups, 
I would  give  them  tethem  seeing  we  all  worked  for 
the  same  company. 

Q.  At  the  end  of  this  document  on  page  9-50  is  a 

distribution  from  R.  Baer,  that  would  be  Ralph  Baer, 

I presume,  is  that  correct? 

A.  I assume  so. 


Q.  VJho  was  J.  Nason? 

A.  That  is  a John  Mason;  he  worked  in  Mr.  Baer's 

department . 

n D'd  he  have  anvthing  tc  do  V7ith  TV  games? 

A.  I am  not  sure.  This  would  indicate  that  he  had 

being  I sent  him  a copy  of  this,  but  I don't  really 
remember.  I can  say  after  X went  upstairs  with 


Mr.  Baer,  I don't  think  John  Mason, had  much  to  do 
with  TV  games,  as  I recall.  ~ 


Do  you  recall  anything  he  had  "to  do  with  them? 

s . 

Yes,  he  was  supervisor  of  my  old  special  circuit 
section  which  I had  years  ago  and  I believe  at 
the  time  Bill  Harrison  worked  for  John  Mason* 

So  at  that  time  Harrison  was  not  officially  assigned 
under  Hr.  Baer? 

Well,  John  Mason  was  in  Ralph's  department,  too, 

I think  Mr*  Harrison  reported  to  John  Mason,  but 
that  was  a long  time  ago;  I may  be  wrong  about 


that* 

On  the  distribution  list  of  Exhibit  9-50  appears 
R«  Solomon.  Who  was  R«  Solomon? 

I can’t  really  recall.  I have  a strange  feeling 
he  might  have  been  a technician  who  would  have 
been  involved  in  the  initial  stages  of  this  project. 


but  I can't  really  remember. 


r 


Referring  to  Exhibit  9-44,  under  paragraph  No.  4 
entitled  "Chase  Game,”  it  says,  "Use  ships,  dots  or 
probably  best  two  old  'dogfighting ' type  WWI  planes 
or  up-to-date  plane  and  missile  cr  ship  and 
torpedo.  One  operator  moves  'target*  other  pursues 
When  'hit',  by  contact  with  pursuer,  target  vanishes. 
Was  that  game  as  expressed  there  your  idea?  T* 


I believe  sc* 


Did  vcu  have  in  mind  any  means  bv  which  ships. 


or  the  other  images  might  be  displayed? 


I didn't  have  any  circuit  diagrams  m mane.. 


I certainly  assumed  that  it  could  be  done  with  the 


state  cf  the  art  or  with  some  creative  thanking* 


Prior  tc  that  time,  had  you  had  any  experience 


working  with  television  sets? 


Not  really  other  than  changing  a tube  cnee  m a 


while  in  my  home  set:# 


You  had  had  some  experience  w 


tfith  cathode  ray  tubes. 


however? 


Yes  . 


I believe  you  said  you  worked  on  seme  deflection 


amolif  ier1? 


Yes  * 


Pr> ■? or  to  the  tame  ycu  prepared  this  memorandum, 

■p  — 


what  were  ycu  aware  of  that  had  been  done  previous! 


J7*2 


by  Mr.  Baer  or  anyone  working  with  him  in  the 


TV  game  area? 


MR.  WILLIAMS:  If  you  recall. 


THE  WITNESS: 


J.  am  not  really^  . 

* S . ) / 

♦7  * t ? / £ 


Mr.  Rusch* 


foundation. 


Rather  than  objecting. 


I just 


hink 


it  should  be  made  clear  on  the  record  what  the 
question  is.  If  ycu  nrefer,  I can  object  tc  the 
question. 


THE  WITNESS:  Would  you  repeat 


the  question,  please? 


(Whereupon,  the  previous 
nuestion  was  read  back 
by  the  reporter.) 


THE  WITNESS:  At  what  time 
period  are  we  talking  about  right  now? 

q.  We  are  still  talking  about  the  time  period  prior 

to  your  preparation  of  this  document.  Exhibit  9-44 
through  9-50  which  bears  the  date  cf  May  10,  1967. 

A.  It  is  quite  possible  that  he  did. 

q.  Do  you  recall? 

A.  I don't  remember  exactly,  nc. 

C.  Referring  to  Game  No.  16  on  Exhibit  9-48  which  has 

the  title  "hare  and  hounds”  game,  was  that  game 
your  idea?  * ■ 

. . MR,  WILLIAMS:  Well, -I  object 

to  the  question  as  being  vague.  You  used  the  term 


that  game,  I an  ret  sure  whether  you  mean  with 
all  the  features  that  are  elicited  in  that  paragraph 
1G? 

MR.  WELSH:  I don't  believe  I 
limited  it  to  any  - - - There  is  a single  game 
referred  to  there  and  I an  asking  if  that  game  was 
his  idea. 

MR.  WILLIAMS:  Including  all 
of  the  features  that  are  shown  in  paragraph  16? 

MR.  WELSH:  The  question  is 
clear,  I believe,  unless  the  witness  has  a question 
prompted  by  your  question. 

THE -WITNESS:  I am  net  sure. 

- r * * 

0.  Is  any  part  of  that  game  as  set  forth  there  your 

idea? 

A.  I don't  remember  whether  that  particular  one  was 

my  idea  or  whether  it  may  have  come  in  conversations 
with  Ralph.  Some  of  these  I recognize  or  I remember 
as  being  my  ideas.  For  instance % Mo.  9,  the 
baseball  guessing  game;  No.  10r  the  skill  game; 

Mo.  6,  rotating  spiral.  - I believe  No.  8,  roulette; 
Mo.  5,  maze  game;  No.  2,.  car  steering;  No. *11,  the 
map  game,  I believe;  Mo.  13,  baseball  skill  game. 


I believe  21,  the  horseracing;  definitely  No.  2T, 
golf  putting.  I believe  No,  18,  soccer,  hockey, 
pclc,  etc.;  but  the  Nc.  16  you  asked  about  doesn't 
ring  the  sane  bell  in  nv  memory  as  seme  of  these 
ether  ones.  It  is  possible  that  I invented  it  or 
thought  of  it.  It  is  possible  that  I didn’t;  I 
don't  remember. 

Referring  to  the  Game  He.  2,  car  steering,  which 
was  among  those  you  considered  to  have  been  yours; 
did  you  contemplate  that  anything  would  occur  when 
the  car  was  net  on  the  read?  It  states,  ’’The  player 
tries  to  keep  car  on  the  road.”  If  the  car  went 
off  the  road,  did  you  contemplate  anything  would 
happen? 

MR.  WILLIAMS:  Well,  I object 
to  the  question  as  being  vague.  There  appears 
to  me  to  be  at  least  two  separate  games  there  in 
paragraph  2 of  Exhibit  9-44  and  you  haven't  stated 
to  which  one  the  question  refers* 

MR.  WELSH:  In  the  description, 
he  just  refers  to  having  steering  wheel,  put  car 
on  screen,  movable  road,  player  tries  to  keep  car' 
on  road.  There- is  only  one  road  referred  to. 


MR.  WILLIAMS: 


Then  it  P;oe£ 


on,  cr  shew  view  through  car  windshield. 

MR.  WELSH:  That  is  just  hew 

the  road  is  viewed.  You  still  contemplated  only 

one  read,  did  you  net,  Mr.  Rusch? 

THE  WITNESS:  Well,  there  are 

two  questions.  One  road  and  dees  something  happen 
when  the  car  goes  off  the  road  or  roads.  I m-y  *--ve 
contemplated  something  happening  when  the  car  went 
off  the  road  in  that  in  some  of  these,  for  instance, 
7,  I mentioned  having  different  colored  cars.  If 
car  in  rear  runs  into  car  in- front,  the  rear 
offending  car  disappears  and  other  one  wins,  sc  I 
may  have  contemplated  something  happening  whan  the 
car  in  No.  2 ran  off  the  road;  but,  as  you  can  see, 

2 write  it  down  at, the  time  specifically 

under  No . 2 . 

Do  you  recall  specif  ically , with  respect  to-,  i 
Game  No.  2 whether, you  contemplated  anything  *> 
happening  if  the  player  failed  to  keep  the  car  on 

the  road?  it  wr  ~ t,y  lde«f  ruf  r v~.  rotliOi  percent 

I would  think  sc,  I certainly  must  have  contemplated 
it.  The  question  probably  wa S i How  expensive  would 


it  be  to  implement  that  part  of  the  function  as 


well  • 

What  must  you  have  contemplated? 

Something  happening  when  the  car  ran  off  the  road. 

Did  you  have  anything  particular  in  mind  as  to 
what  happened? 

Well,  that  was  nine  years  ago;  I can't  say  exactly 
what  I had  in  mind.  I would  say  new  I would 
contemplate  either  a player  visually  seeing  that  the 
car  went  off  the  road  or  perhaps  his  opponent  would 
see  that  and  say,  look,  buddy,  your  car  went  off 
the  road, you  lost;  or  electronically  you  could 
have  bells  ring  or  lights  flash  or  the  car  disappear 
or  various  things  happening.  Perhaps  I should 
change  my  word  "must"  and  say  that  X might,  hava 
contemnlated  these  things.  I probably  contemplated 

them. 

With  respect  to  Game  Mo.  7,  the  racing  game,  was 
that  also  ycur  idea?  I don't  believe  you  listed 
it  with  the  others; 

I believe  it  was  my  idea,  but  I am  not  100  percent 

sure  of  that • , . . 

In  that  game,  it  s&ys,  "two  players”  if  car  hits 


track  boundaries,  it  disappears.  Was  that  your 
idea  that  the  car  disappear  if  it  hit  the  track 
boundary? 

Probably,  but  I am  net  sure. 

When  you  used  the  term  "hits”  what  did  you  mean? 

When  the  car  and  the  edge  cf  the  track  occupy  the 
same  place  at  the  same  time. 

You  mean  the  images  cf  the  car  and  the  track  on  the 
television  screen,  occupy  the  same  space  at  the 
same  time? 

Yes . 

Is  there  any  ether  term  that  you  have  used  to 
describe  that  occurrence? 

When? 

At  any  time? 

I think  we  may  have  at  some  time  or  ether  called  it 
coincidence.  Yes,  I say  on  Exhibit  9-48  under 
Item  16,  "hare  disappears  when  hound  and  hare 
positions  coincide." 

Is  that  what  you  meant  by  "hits"  in  connection  with 
the  description  of  the  maze  game  No.  5? 

Yes,  because  obviously  that  involves  an  electronic 
generated  line  of  the  maze  rather  than  just  an 


Tc 


overlay  on  the  top  of  the  screen. 

Did  vou  also  contemplate  an  electronically 
generated  road  with  respect  to  Game  No*  2? 

Yes,  T quite  probably  did  because  I used  the 
phrase  "movable  road.”  £ 

With  respect  to  Game  No.  7,  did  you  contemplate  an 
electronically  generated  track  image  on  the  TV 

screen?  * 

Yes,  I believe  so. 

Did  you  have  any  specific  circuitry  in  mind  for 
generating  the  track  or  the  maze  in  these  games  at 
the  time  you  nrepared  this  document? 

No  specific  circuitry,  hut  I assumed  it  cOuld 

be  done.  * * •'  - 

Referring  to  Game  18  entitled  "Soccer,  Hockey,  Pole, 
etc.;  would  you  describe  what  you  contemplated  with 

respect  to  those  games?  ' - ' ' ' * 

Well,  apparently  I contemplated  just  about  what  is 
written  here  on  Exhibit  ^9'^  ' Each  player  would 
control  several  men,  each  of  which  could  be  positioned 
by  a joy  stiekV  Eehtfcne*  ? eayir  that  if  only*  two 
people  are  playing' the  %a*ve*  each  would  control 
two  men  by  using  a joy  stidkr  in  each  -hand.  And  the 


next  sentence  says,  if  there  are  me re  than  two 
players,  each  could  control  either  one  man  with 
one  hand  or  two  men  with  two  hands.  The  idea 


apparently  being  tc  get  more  than  iuet  two  men  W i 

( S/i't/li 

cn  the  screer|-is  we  later  used  in  ping  pong  and  ^ 
tennis^ to  simulate  games  life  soccer,  hockey, 


pole,  which  have  more  than  one  man  on  a team.  And 
then  the  next  sentence  says,  when  the  display  ball 
or  the  puck  is  touched  by  one  of  the  men  on  the 
screen,  it  moves  in  the  direction  the  man  or  the 
spot  on  the  screen  was  going  when  it  hit  the  ball 
cr  the  puck.  Then  I said  may  be  modified  so  the 
ball  would  move  away  from  the  man  that  hit  it  like 
a kicked  ball  or  a passed  puck,  and  I assume  that 
would  mean  that  it  would  start  moving  quickly  when 
hit  and  then  slow  down  somewhat  as  a kicked  ball 
might.  And  then  this  last  thought  was  to  allow  the 
player  to  just  nudge  the  ball  along  rather  slowly 
like  a hockey  player  moving  the  puck  along  on  his 


stick. 


ru  ; sutpvje 


Did  you  contemplate  that  anything  would  happen  if 
a player  on  one  side  hit  .the  ball  or  puck  causing  it 
to  move  toward  a player  on  the  other  side  and  then 


the  image  of  the  ball  and  the  player  on  the  other 
side  coincided? 

A,  I contemplated  that  then  the  sane  thing  would 

happen,  the  opponent  would  gain  control  of  the 
ball  and  that  he  could  then  hit  it  or  kick  it  or 
move  it  along  like  a hockey  player  would, 

Q*  So  if  I understand  correctly,  then,  you  did  net 

contemplate  that  the  ball  would  be  moved  by  a 
player  unless  that  player  were  activated  by  the 
operator?  That  is,  a player  image  being  activated 
by  an  operator? 

A,  As  I understand  your  question,  unless  that  second 

player  spot  was  moving? 

Q,  The  opponent. 

A.  I don’t  knew  if  I contemplated  that  detail  or 

not . 

0.  This  really  doesn’t  say  one  way  or  the  other, 

does  it?  ' •'  ■ -«*  "•  it  u v 

A.  I don’t  think  so  other,  than  I was  trying:  to 

simulate  these  various  games  and  I suppose  a 
hockey  player  who  is  standing  still  can  still  hit 
a puck  that  comes  to  him. 

Q . But  if  he  does  nothing,  the  puck  if  it  hits  him  stops 


usually? 

Well,  we  can  get  into  semantics*  He  can  be  s -at  tor.a. 
and  move  his  stick. 

Well,  whatever  part  that  hits  him,  if  it  isn't 
moving,  the  puck  stops? 

As  I say,  I don't  recall  that  detail. 

Did  you  contemplate  displaying  any  part  of  a 
playing  area  such  as  a hockey  rink  cr  soccer  field? 

I believe  so.  At  least  two  goals;  and  by  display, 
that  would  include  either  an  overlay  in  front  of 
the  cathode  ray  tube  or  electronic  goals. 

If  it  could  have  included  an  overlay  or  electronic 
goals,  then  it  appears  that  you  did  not  contemplate 
anything  to  occur  electronically  at  least  when  the 
image  of  the  ball  cr  puck  coincided  with  the  image 
of  the  goal  either  on  the  screen  cr  cn  the  overlay? 

On  the  overlay,  I didn't  contemplate  much 'happening 
other  than  the  players  could  see  that  a goal  had 
been  scored.  With  an  electronic  goal  and  coincidence 
circuitry,  I possibly  contemplated  that  a bell  would 
ring  or  a red  light  would  go  on  as  in  a real  hockey 
game,  for  example,  > 


Nothing  like  that  is  indicated  here,  though,  is  it? 


net  in  any  specific  wording  ether  than  the  intent 
cf  this  would  be  tc  simulate  the  real  games 
soccer,  hockey,  pclo  in  as  much  detail  as  econ^m. 
would  permit* 

That  was  an  overall  intent  x-jith  respect  tc  all 


these  games? 

I think  I would  say  that* 

That  intent  is  not  expressed,  however,  in  the  document 
is  it  - specifically? 

Ho,  I don't  think  so.  I probably  should  add  that 
mavbe  a secondary  intent,  the  intent  was  tc  develop 
games  that  would  be  enjoyable  enough  to  possibly 
be  commercially  successful* and  to  that  end  in  some 


of  these  items  simulating  a real  game  might  make 
them  do  that. 

Still  referring  tc  the  description  of  Game  No.  18 
on  Exhibit  9-49,  it  states,  "When  displayed  ball 
(puck,  etc.)  is  touched  by  a man,  it  moves  in 
direction  man  was  going."-  Now,  that  contemplates 
the  man  must  be  moving  in  order  tc  move  the  ball. 


does  it  net?  --  .u  v 


:i  TV  rata  Cf 


That  sounds  like  it,. yes 


1 

*•  - 


u t; 


And  there  is  nothing "in  this  description,  at .leasts 


that  would  tell  what  happens  or  was  intended  tc 
happen  if  the  image  of  the  man  were  net  moving  when 
the  ball  touched  the  man? 

It  doesn't  seen  to  specifically  cover  that  situation. 
I might  add  you  might  imply  that  if  a man  wasn't 
moving,  the  ball  might  stop  in  that  it  says  that 
when  displayed  ball  is  touched  by  a man,  it  moves 
in  direction  man  was  going*  Sc  if  the  man  was  going 
in  no  direction,  then  I guess  the  ball  would  go  in 
no  direction  and  stop* 

Were  copies  of  Exhibit  9-44  through  9-50,  or  copies 
like  that  - I guess  they  would  have  been  copies 
of  Exhibits  9-51  through  9-63  - actually  distributed 
to  the  distribution  list  so  far  as  you  know? 
Apparently  one  of  them  was* 

Which  one  is  that? 

The  one  to  R.  Baer  in  Exhibit  9-44  to  9-50.  I 
assume  the  others  were,  but  I don't  knew  for  sure. 
Why  do  you  say  the  one  apparently  was  delivered 
to  Mr.  Baer?  ■ ^ ;r  • * ! 

Because  I held  ’a  copy  cf  it  in  my  hand  here  cr  I 
hold  the  copy,  this '.Exhibit  9-44  through  9-50,  and 
I would  assume  it  got  here  today -through  Mr, 'Baer; 


but  I am  net  sure  cf  that 


Do  you  sea  Mr.  Baer’s  none  handwritten  in  the  up7>er 
right-hand  corner  cf  Exhibit  9-44? 

Yes. 

Are  veu  familiar  with  his  handwriting? 

Met  to  the  extent  cf  whether  I could  say  whether  he 
had  written  this  or  not,  no. 

After  you  prepared  that  exhibit,  and  it  apparently 
was  distributed  to  the  distribution  list,  did 
anything  occur  with  respect  to  the  exhibit? 

I don't  recall  anything  specifically  happening 
immediately  after  it  was  distributed.  As  time 
passed,  seme  of  these  games  eventually  were 
implemented  such  as,  for  example,  No.  18,  the 
soccer  game. 

Do  you  recall  anybody  commenting  on  the  memorandum 
after  it  was  distributed  to  them? 

I don't  recall*  , ' * - r ■ ••  ’w 

Was  there  a meeting  held  at  which  the  various 
games  were  discussed?  * * • . ^ on  * i ; h f *•  r ♦ 

There  might  have  been,  but  I don’t  recall. 

You  say  sometime  later  Game  No.,  18  was  implemented 
was  this  exhibit  referred  to  at  the  time  that  that 


implementation  took  place? 

I don't  know  if  it  was  or  if  it  wasn't. 

Other  than  the  player  pumping  game  with  a pumping 
lever  and  possibly  the  gun-shcQting  game,  do  you 
recall  anything  else  that  Hr.  Baer  told  you  or  that 
you  knew  about  having  occurred  prior  to  the  time 
you  prepared  this  Exhibit  9-44  through  9-50  or 
the  original  of  it, that  is? 

I don’t  know. 

I believe  you  stated  that  you  also  were  not  sure 
whether  you  had  seen  any  of  the  - seen  any  apparatus 
or  entered  the  locked  room  on  the  7th  floor  of 
Canal  Street  where  the  TV  game  work  was  done  prior 
to  the  time  you  prepared  this  exhibit? 

That  is  right. 

When  did  you  first  see  any  such  apparatus? 

I don't  know  for  sure;  I would  think  either  very 
near  the  date  culled  from  the  personnel  records 
or  perhaps  sometime  before  that  when  I physically 


moved  to  a desk  up  ftr  the  room  on  the  6th  floor. 

I may  hav€  been  in  the  room  and  seen  what  was 
going  on  there  before  that  time,  but  I don't  really 
remembesr/*  •••#*'**  .wt  I Jo 


You  had  your  own  desk  in  that  room? 

Ye? . 

Did  Mr.  Harrison  have  his  own  desk? 

Yep  . 

MR.  WELSH:  Let’s  take  a 

five-minute  break. 

’ m ' >'  9 r i , 

(Whereupon,  a recess 

' * * ' ■ •*  t ▲ . i - . J 1 m '*  i _f  * */ 

was  taken.) 

Between  the  time  when  you  prepared  the  memorandum 
which  was  the  original  of  Exhibit  9-44  through 
9-50,  and  the  time  when  you  moved  to  the  locked 
room  on  the  6th  floor  to  begin  work  with  Mr.  Baer, 
did  you  have  any  contact  with  anyone  regarding  the 
TV  game  project  at  Sanders? 

I might  have,  possibly  with  Mr.  Baer  himself,  but 
X don’t  remember. 

You  don't  remember  any, specific  instance? 

% f « t V • V * i 

# ^ -• 

NO  . * '’''./“a  tv  ? ♦ • ■ « > - 

Do  you  recall  his  telling  you  about  any  demonstration 
to  management  which  demonstrations  occurred  prior 
to  your  going  .to  work  for  .him  in  July  of  1967? 

I believe  such  demonstrations  took  place,  but  I don’t 


me  about  then 


recall  Mr.  Baer  specifically  telling 
cr  if  he  did,  I don't  recall  when  he  did.  I dc 
recall  after  I v;as  working  in  that  room,  certain 
members  of  management  coming  in  for  demonstrations 
and  I remember  that  that  wasn't  the  first  time 
they  had  come  in  to  see  it.. 

How  do  you  remember  it  wasn't  the  first  time? 

I believe  Bill  Harrison  probably  told  me  they  had 
been  there  before  and  it  is  quite  possible  that 
Ralph  tcld  me.  I don't  really  remember  where  I 
gained  the  information. 

Was  Mr.  Harrison's  telling  you  of  prior  demonstrations 
the  basis  for  your  statement  earlier  that 
demonstr3-tions  took  place  prior  to  your  joining 
him  in  the  TV  game  project? 

I think  sc,  but  I am  not  sure  where  I gained  that 
information. 

When  you  first  went  to  work  for  Mr.  Baer,  were  you 
given  any  briefing  as  to  what  had  been  done  cr  what 
the  status  of  the  TV  game  project  was? 

Yes,  I believe  so.  : In  addition  to  that,  I could 
pretty  much  see  some  of  the  things  that  had  been 
done  because  the  equipment  and  I.  were  located  in 


the  same  room* 

Were  you  given  a demonstration  of  apparatus  that 
had  been  built  prior  to  your  going  to  work  for 
Hr.  Baer? 

Yes,  after  I went  to  work  for  Hr.  Baer,  I was 
given  a demonstration  of  at  least  some  and  possibly 
all  of  the  games  that  had  been  implemented  up  to 
the  time  I joined  his  group. 

Who  gave  you  the  demonstration? 

It  was  either  Ralph  cr  Bill  Harrison  or  both  cf 
them  at  the  same  time. 

Was  this  shortly  after  you  went  to  work  for 
Mr.  Baer? 

I believe  sc . 

Was  it  sort  cf  an  orientation  demonstration? 

Yes,  I suppose  you  could  say  that. 

Was  anyone  else  there  besides  Hr.  Baer  cr 
Mr.  Harrison? 

I don't  remember. 

From  the  time  you  started  to  work  for  Mr*  Baer, 
did  you  work  full  time  for  him? 

Yes,  I think  so.  • * 

Was  Mr.  Harrison  working  full  time  in  that  room 


in  the  period  after  you  went  to  work  for  him? 

I don't  remember  that. 

Did  ha  work  anywhere,  else  after  ycu  went  to  work 
for  Mr.  Baer? 

Yes.  Let  me  qualify  that,  I believe  he  still 
reported  in  that  department,  but  the  specific  work 
he  was  involved  in  at  times  was  done  for  other 
departments  as  part  cf  the  functional  nature  cf  the 
electronic  design  department  and  I can  recall 
sometimes  his  being  called,  I believe,  down  tc  the 
second  floor  occasionally  to  help  on  projects 
there.  He  still  officially  reported  to  the  same 


group. 

Co  that  sometimes  when  you  were  working  in  that 
sixth  floor  room,  he  was  not  there? 

I believe  that  is  correct, 
y/cis  he  there  most  cf  the  time? 

Over  this  total  period  when  I worked  in  that 


group? 


tfhen  you  were  working  on  the  TV  games. 


I would  say  yes 


HR.  WELSH:  Why  don't  we  break 


r.r  if 


for  lunch  now. 


f 


I 


(Whereupon,  the  luncheon 
recess  was  taken.) 

(By  Mr.  Welsh)  Would  you  please  describe,  tc  the 
best  of  your  recollection,  what  was  demonstrated  to 
you  at  that  first  demonstration  of  TV  games  a^ter 
you  went  to  work  with  Mr.  Baer? 

Let’s  see,  as  I recall,  there  was  the  rifle. -shoe tang 
game  which  involved  the  use  of  a photocell  inside 
the  rifle  barrel  with  at  least  one  square  light 
spot  on  the  CRT  face,  television  face.  And  I fceliavs 
the  spot  disappeared  when  ycu  hit  it.  I think  at 
that  time  there  was  provision  for  generating  three 
snuars  spots*  These  spots  could  be  made  to  move 
by  turning  the.  shaft  of  a potentiometer  in  that 
they  moved  while  you  were  turning  the  shaft.  It  was 
more  of  a positioning  mechanism  for  them.  That  is 
about  all  I remember,  although  there  may  have  been 
other  games  which  I can't  remember. 

You  mentioned  earlier  a pumping  game  that  you 
thought  Mr.  Baer  described  to  you? 

Yes.  * • 

Did  you  see  such  a game  at  that  demonstration? 

I don't  remember  seeing  that,  no,  I think  it  may 


have  been  cne  that  had  been  developed  earlier  and 
I don’t  remember  seeing  it.  I remember  it  more 
by  being  tcld  about  it. 

Were  you  shown  any  of  the  circuitry  by  which  the 
games  demonstrated  were  carried  cut  at  that 
demonstration? 

I think  so.  If  net  right  at  the  demonstration, 
then  sometime  thereafter  while  I was  working  in  the 
room  with  Bill  Harrison* 

You  sav  you  recall  provision  for  generating  three 
scuare  spots  which  would  be  made  to  move  by  turning 
the  shaft  of  a potentiometer;  you  mean  three  spets 
would  be  moved  by  turning  the  shaft  of  a single 
potentiometer? 

No,  there  would  be  three  separate  potentiometers . 

And  I am  not  sure  that  there  were  three  spots  at 
the  time,  I am  quite  sure  there  was  at  least  one. 

Was  any  game  played  by  moving  the  one  spot  around 
that  you  are  sure  you  do  recall? 

The  rifle-shooting  game. was,  yes.  I also  seem  tc 
recall  a game  involving  two  spots  where  cne.  player 
would  move  one  spot  v;ith  a potentiometer,  another 
player  would  more  or  less  chase  the  other  player  bv 
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moving  his  spot:  with  a notenticmeter  and  T believe 
the  pursued  spot  disappeared  vzhen  coincidence  cccurre 
or  when  two  sects  touched  or  hit  each  other. 

X 

Do  you  recall  anything  else  happening  uper.  cne 
spot  hitting  another  spot? 

I vaguely  remember  the  background  color  on  the  TV 
set  being  changed. 

And  was  that  color  changed  in  response  to  something? 

I believe  it  was  when  the  two  dots  hit  each 
other. 

Were  the  games  as  they  were  demonstrated  to  you 
given  any  names? 

I don’t  remember.  I think  the  cne  I referred  to 
as  the  rifle  game  might  have  been  referred  tc  as 

iust  that. 

Ware  any  overlays  used  in  the  demonstration? 

I don't  remember. 

Do  you  recall  any  chess  game  being  played? 

No. 

Was  any  game  demonstrated  tc  you  called  a fox  hunt? 
It  may  have  been,  but  I don't  remember  specificallv 
How  about  fox  and  hounds  chase? 

I don't  remember  these  specifically. 


I.ven  though  I don’t  know  what  those  words  mean, 

I assume  it  would  possibly  involve  one  or  several 
dots  chasing  another  and  that  there  would  be 
variations  on  that  type  of  game*  I may  have  been 
shown  them;  I don’t  remember. 

Do  you  remember  a game  of  filling  a bucket? 

I remember  hearing  of  that  one;  I don't  remember 
whether  I saw  it  or  not. 

And  still  referring  to  the  first  demonstration, 
do  you  recall  any  game  called  fire  fighter's  game? 


When  you  first  went  to  work  for  Hr.  Baer,  were  you 
given  any  specific  assignment  with  respect  to 
TV  games? 

I think  yes,  an  assignment  tc  help  think  up  more 
new  and  different  games. 

Were  you  assigned  tc  work  with  anybody  in  this 

regard?  ...  . j - . , 

\ 

Not  formally  other  than  I was  in  the  room  with 
Bill  Harrison  and, I talked  with  him  and  with  Ralph, 
all  Qf  us  were  trying  tc  improve  our  position  in 

this  field  * e to  est  ' wu  sr  , ‘ . 3 that  * rtir.7 

Were  you  given  that  assignment  immediately?  , 


A, 


rs 
v<  ' 
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A. 
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I think  so. 

Dc  you  recall  specifically? 

I think  that  was  my  main  assignment  along  with, 
as  1 said  before,  thinking  of  ether  type  commercial 
ideas  cr  products.  c/4 

Did  you  go  to  work  on  that  assignment  immediately; 
that  is,  upon  joining  Mr*  Baer? 

I certainly  began  thinking  about  it  at  that  time* 

Did  you  work  on  it  full  time? 

I would  say  almost  full  time  in  view  of  what  we 
saw  in  one  cf  these  notebooks.  Exhibit  17;  that 
after  this  July  7 date  - - - 
I believe  it  was  July  10. 

All  right;  July  10,  whenever,  that  I apparently 
did  enter  in  my  notebook  some  other  ideas  which 
did  not  involve  TV  games. 

And  your  first  TV  game  entry  was  September  28, 

I believe?  September  25,  page.  95? 

There  is  an  entry  on  that  page;  as  I said  last 
week,  without  perusing  every  page  .cf  this  exhibit, 

I don’t  knew  if  that  is  the  first  one. 

I would  like  to  ask  .if  you  would  do  that  starting 
with  the  entries  in  July  after  you  started  to  work 


for  Mr*  Baer  and  see  if  you  can  find  any  other 


reference  tc  your  work  on  TV  games? 


It  does  indeed  appear  that  the  first  entry  in 
Exhibit  17  involving  TV  games  is  cn  page  95  dated 
September  25,  1967. 

Did  you  keep  any  other  records  of  your  work  on 
TV  games  or  anything  else  during  that  period  from 
the  first  part  cf  July  through  September  of  '67? 

I may  have  written  memos  on  the  subject,  possibly 
I might  have  written  some  of  the  work  on  pads  or 
loosaleaf  notebooks,  but, if  I did,  unless  they 
are  in  the  exhibits  here,  I wouldn’t  know  where 
they  are  after  nine  years.  I may  have  written 
memos  to  our  I R & D Department  in  the  form  cf 


progress  reports,  things  like  that. 

Was  development  of  TV  games,  an  official  I R 6 D 

f / 

project,  do  you  recall?  / > J 

( k 


I believe  it  was.  a--. 


i ’ 


Do  you  recall  whether  that  was  a project  in  existence 
at  the  time  when  you'  joined  Mr.  Baer  or  whether  it 


occurred  at  a later  time?  A • ;-v  u ■ 

I believe-*  it  was  in  existence*.  > vcu 

Do  you  recall  whether  additional  funding  for  the 


project  was  sought  after  you  started  working  on 
TV  games? 

I don’t  recall. 

Do  you  recall  whether  you  had  anything  to  do  with 
obtaining  funding  for  the  games? 

I believe  written  progress  reports,  perhaps  memos 
outlining  plans  for  future  work,  possibly  even 
formal  I R 8 D requests.  X don’t  remember  whether 
this  was  acne  or  if  I did  it  or  if  Ralph  Baer 
took  care  of  that  aspect  of  it. 

Do  you  recall  the  appearance  of  the  apparatus  which 
was  demonstrated  to  you  at  that  first  demonstration 
after  you  started  to  work  on  TV  games? 

I vaguely  recall,  I think  it  was  a toy  plastic 
rifle  used  in  the  rifle-shooting  game.  - think 
it  was  demonstrated  on  either  an  Admiral  or  an 
RCA  color^GTV  set,  probably  the  latter.  ^ 

Have  you  seen  the  apparatus  since  that  time?  ^ 


Yes. 


Under  what  circumstances? 

During  the  time  I worked  in  Mr.  Baer’s  group. 

Was  the  apparatus  kept  intact,  do  you  know? 

Not  during  all  that  time.  In  fact,  I think  that  is 


possibly  why  I can't  remember  seeing  seme  of  these 
earlier  games.  I think  it  was  the  sort  of  thing 
that  a breadboard  circuit  might  be  made  for  one 
specific  game  and  then  it  would  possibly  be 
sat  asade  and  as  new  circuitry  was  called  for,  a 
new  breadboard  would  be  constructed, 
i show  you  what  has  previously  been  marked  as 
Exhibit  28  and  ask  if  you  would  examine  that  and 
tell  us  if  you  recognize  it? 

A.  Whereas  we  are  here  in  the  context  of  this  meeting, 

I would  say  yes  this  looks  like  probably  this 
pumping  game  with  this  wooden  lever,  but  I don't 
really  recall  this  particular  box.  That  is  net  to 
say  that  I haven't  seen  it  years  ago. 

0.  You  don't  have  any  specific  recollection  of  the 

apparatus? 

A.  riot  really  any  more  than  I would  the  details  of  a 

television  set  that  I might  have  watched  Wyatt  Earpo 
TV  nine  years  ago.  This  is  quite  probably  the 
device  that  generated  spots  and  things  like  that. 

I have  seen  a lot  of  breadboards  in  my  experience 
since  I got  out  of  college  and  one  doesn't  look 
an  awful  lot  different  from  the  other,  except 


this  wooden  lever  does  make  this  unique  and  makes 


me  believe  that  this  is  the  pumping  game  or  at  least 
part  of  this  must  be  the  pumping  game. 

I believe  you  stated  you  didn't  recall  whether  that 
was  in  the  first  demonstration  that  you  saw? 

Right.  I do  believe  it  existed  and  I remember 
hearing  about  it;  I don't  remember  whether  I actually 
saw  that  particular  game  demonstrated.  It  is 
quite  possible  that  by  the  time  I got  on  the  scene, 
that  whatever  games  this  box  generates  had  been 
consi-dered  done  and  that  new  circuitry  was  bexng 
developed,  I am  net  sure. 

Do  you  have  any  recollection  cf  this  Exhibit  23 
in  connection  with  the  first  demonstration  other 
than  possibly  the  pumping  lever? 

Net  really « It  is  possible  that  these  breadboards 
I see  inside  this  might  have  been  on  a bench 
performing  their  functions  and  not. in  this  box  or 
the  case  at  that  time,  but  I don't,  really  remember. 
Are  any  of  the  breadboards  familiar  to  you?  . 

No  more  than  any  ether  breadboards  I. have  seen 
as  long  ago  as  I probably  saw  these. 

Can  you  tell  from  examining  anytcf  those  with-  . , 


respect  tc  TV  games  as  to  when; 
TV  games  of  Sanders,  as  to  when 


that 

they 


is,  the 
were  con 


struct? 


61 1 


Not  really. 

Can  you  tell  from  examining  them  as  to  what  point 
in  the  development  cf  TV  games  they  occurred? 

Only  from  the  fact  that  I associate  this  wooden 
lever  on  the  top  of  the  box  with  that  pumping  game 
which  I do  believe  was  in  existence  prior  to 
my  joining  Mr,  Baer  in  July  of  1967. 

I believe  you  stated  that  in  the  demonstration  that 
was  first  shown  to  you,  that  each  spot  could  be 
moved  by  an  operator  manipulating  a potentiometer? 

I think  that  was  the  case. 


Was  there  only  one  potentiometer  available  for 
moving  each  spot? 

In  retrospect,  I guess  there  must  have  been  two , 
one  to  move  the  spot  horizontally  and  one  to  move 
it  vertically.  I don’t  think  we  had  joy  stick 
controls  at  the  time,  but  we  may  have.  By  jcy  stick 
I mean  where  one  shaft  can  be  used  tc  move  the 
spot  horizontally  or  vertically  or  both  at  the 


same  time. 


With  a joy  stick,  there  were  still  two  potentiometer 


were  there  not? 


-es,  connected  mechanically  to  the.  joy  stick. 

In  your  working  with  Mr.  Harrison  cn  TV  games, 
did  you  have  occasion  to  observe  whether  he  kept 
any  notes  with  respect  to  the  work? 

Yss,  I believe  he  did. 

How  did  he  keep  his  notes? 

I believe  he  used  laboratory  notebooks,  but  I am 
quite  sure  - I know  he  wrote  down  schematics  cn 
pieces  of  paper  at  least. 

Do  you  mean  he  made  entries  in  notebooks  or  in  a 
notebook  and  on  separate  pieces  of  paper  at  the 
same  time? 

* 

I don't  knew  if  it  was  at  the  same  time,  but  I 
think  he  did  both  during  the  course  cf  the  project. 
You  say  you  think  he  did  both,  do  you  have  any 
specific  recollection? 

I can  remember  seeing  schematics  cn  separate  pieces 
cf  paper.  I can  vaguely  remember  some  cf  them 
getting  scotch-taped  into  notebooks. 

Did  he  keep  the  notebooks  cn  a work  bench  or  at  his 


desk? 


0. 


Ir.  both  nieces? 


A. 


Q. 


A. 


n 


■<  • 


A* 


0. 


* 


A# 


y • 


I don’t  remember  which.  I don’t  really  remember. 

I would  assume  - I vaguely  remember  he  probably 
left  a notebook  lying  on  the  work  bench  if  he 
was  over  there  ‘working  on  circuits  and  at  other 
times  I imagine  he  sat  down  at  his  desk  where  it 
would  probably  be  easier  to  write.  The  work  bench 
was  high  and  probably  not  conducive  tc  a let  of 
writing . 

Well,  did  you  have  stools  that  you  sat  on  at  the 
work  bench? 

If  I remember,  there  was  at  least  one  rather  high 
stool  near  the  workbench.  , 

Did  Hr.  Harrison  ever  ask  you  to  witness  any 
diagrams  that  he  prepared  cr  any  of  the  entries  in 
his  notebooks? 

I don't  recall  specifically;  I assume  he  did  being 
that  I was  aware  of  what  he  was  doing  and  working 
on  the  same  project. 

Did  anybody  else  witness  notebook  entries  cf 
Hr.  Harrison? 

Probably. 

Do  veu  have  any  personal  knowledge  of  that? 


Q. 


A. 


0. 


A. 

Q. 


I don't  recall.  I would  assume  Hr.  Eaer  would  have 
witnessed  seme  of  the  pages. 

Approximately  what  percentage  of  the  time  would 
you  estimate  that  you  and  Mr,  Baer  worhed  on  the 
TV  game  project  from  the  time  you  joined  Mr.  Baer 
until,  say,  the  end  of  September  of  '67? 

I don’t  really  recall  as  far  as  Raich  was  concerned; 

I don’t  think  this  was  a full-time  thing  with 
him*  I think  he  spent  considerable  time  at  night 
thinking  about  it,  but  he  also  had  many  other 
responsibilities  during  the  day  in  connection  with 
running  a department  at  Sanders,  so  I don't  think 
he  devoted  full  time  tc  this,  he  would  stop  in 
orobably  once  a day,  a few  times  a day  or  every 
Other  day  and  talk  with  Bill  Harrison  and  me  about 

what  was  going  on  and  give  us  any  new  ideas  he  might 

* * % 

have. 

Did  vou  ever  see  him  read  Mr,  Harrison’s  notebook 
entries  and  sign  them? 

X don't  remember. 

What  percentage  of  each  day  during  that  period 
•From  the  first  part  of  July  until  the  end  of 
Sertember  did  you  spend  in  that  room  on  the  6th  fleer' 


A. 


Q. 


A* 


A. 


Q. 


A. 


Q. 


I believe  almost  the  full  working  day.  As  far  as 
I remember,  I had  cleaned  up  all  the  work  I had 
with  my  previous  assignment  and  I think  I was 
full  time. 

And  hew  much  time  did  Mr.  Harrison  spend  during 
that  same  period  in  that  room? 

Up  through  September? 

The  end  of  September  of  '67. 

i think  it  was  full  time.  As  I say,  I know  through 
the  whole  period  of  cur  being  in  that  room,  he 
was  called  occasionally  to  work  on  other  projects 
part  time.  I think  in  those  early  stages,  he  was 
full  time  on  the  TV  game  project. 

You  stated  that  you  were  shewn  certain  diagrams 
cf  what  had  been  done  either  at  the  time  of  the 
demonstration  or  shortly  thereafter;  that  is, 
diagrams  of  what  had  been  done  on  TV  games.  In 
what  form  were  those  diagrams? 

I believe  they  were  hand  drawn  schematics  either 
on  nieces  cf  paper  or  in  a notebook.  I don’t  think 
at  that  time  there  were  any  fancy  schematics  done 
by  draftsmen. 

I now’  hand  you  what  have  been  marked  previously  as 


exhibits  and  ask  if  you  would  look  at  each  of  them 
and  state  whether  you  recall  any  of  these  as  having 
been  shown  tc  you  around  tha  time  of  the  demonstrati 
or  shortly  thereafter?  And  these  are  Exhibits  9-73 
through  9-88. 

Could  I have  that  question  back  again? 

»•  ' , * f 4-  * 4 » 4 

v - • i . % # ' - * 

(Whereupon,  the  previous 

...  1 ♦ ..  ^ _ ■ . v 

question  was  read  back 

^ 1 * t.  L.  ^ »■  «,»  , 

bv  the  reporter.) 

* J * - v 1 *J~  l ..  « * W ^ » . 

< * THE  WITNESS:  I don’t 
specifically  recall  seeing  these  at  that  time, 
but  it  is  quite  possible  that  I.  did.  There  isan 
Item  8 of  Exhibit  9-87  which  brings  back  memories 
of  this  pumping  game  which  I had  at  least  heard 
of  or  had  seen  demonstrated.  Things  like  this 
windmill  and  straw  on  Exhibit  9-88,  I don’t 
specifically  remember. 

So  the  only  thing  out  of  all  of  those  items  that 
vow  have  afty  recollection  about  is  Item  No.  8 on 
Exhibit  9-87? 

- MR.  WILLIAMSs  Well,  that  is 
not  the  question  you  asked  before.  The  question 


vcu  asked  before  was  whether  he  had  seen  these 
documents  at  that  demonstration,  so  I don't  think 
y ^ are  summarising  his  testimony  accurately* 

nswer  was  you  had  no  specific  recollection? 
n ..  remember  seeing  these  exact  documents, 

may  have*  At  this  time,  I naturally  recognized 
them  as  being  associated  with  TV  games,  but  that 
was  a long  time  ago  and  I don't  remember  whether 
I saw*  these  exact  pieces  of  paper  at  that  time  or 
not.  What  I do  see  on  some  of  these  fits  in  with 
seme  of  my  memories.  For  instance,  on  9-77  there 
is  mention  made  of  an  RCA  Model  CTC  12  color  receiver 
which  I remember  as  quite  probably  being  the  set 
we  were  working  with*  And  I see  horizontal  DMV , 
which  would  be  delay  multivibrator j vertical  DMV 
and  a statement  below  that  diagram  saying  the 
above  should  produce  the  monochrome  square,  but  I 
still  don't  remember  whether  I saw  these  exact 
papers  before  or  not. 

Referring  to  Exhibit  9-77  that  you  just  referred 
to,  were  you  familiar  with  the  circuitry  for 
^reducing  a monochrome  square  that  was  used  at  the 

Sr 

demonstration? 


o 

x • 

A* 

Q. 


Q. 

♦ 

A* 


i ly  not . I think  I was  shown  the  results  first 

'-•.nd  then  in  the  course  of  working  with  Mr*  Baer  and 
dr.  Harrison  was  brought  up  to  date  on  the  circuitry 
that  then  existed. 

-his  was  shortly  after  the  first  demonstration? 
Probably. 

But,  in  any  event,  you  were  made  familiar  with 
the  circuitry  that  was  used  in  the  demonstration? 

I believe  so. 

Could  yourefer  to  these  exhibits  and  tell  me  if 
any  of  them  show  all  or  part  cf  that  circuitry? 

MR.  WILLIAMS:  Do  you  mean 
the  exhibits  that  you  referred  to  a minute  ago  and 

- ----  4 , f'  • -> 

handed  to  the  witness? 

MR.  WELSH:  Yes,  the  ones  he 


still  has. 


ye  s • 


I 


THE  WITNESS:  I would  say 

- r *■  - 4 *s.  - 4 . ' ' & ~ *-  1- ' 


Would  you" point  out  these  exhibits  and  the  part  of 
them  that  show  such  circuitry? 

One  specific  cne  I referred  to  before,  9-77 ; It 
=dded  circuitry  required  to  produce  the 

Id  C*  jr  w *’*’ 

target-shooting  Game  within  the  TV  set.  I'd  have 


to  Stop  and  figure  it  all  out  again,  but  I would 
assume  these  blocks  showing  the  horizontal  and 
vertical  delay  multivibrators,  pulse  shapers,  etc., 
dad  that  job.  Sc  certainly  I think  these  reflect 
at  least  an  part  some  cf  the  circuits  that  were 
involved,  perhaps  not  all  of  them. 

And  you  are  referring  to  the  block  diagrams  at 
both  the  top  and  bottom  of  Exhibit  9-77? 

Well,  the  cne  at  the  bottom  says  for  chroma  color 
change  when  hit  is  made  and  that,  I assume,  is  a 
block  diagram  of  the  method  that  was  used  tochange 
the  color  of  the  TV  screen  as  I mentioned  I had 
seen  in  one  of  those  first  demonstrations* 

And  did  you  become  familiar  with  such  a method  at 
least  after  the  demonstration? 

Moderately  sc,  perhaps  net  in  all  aspects  cf  every 
circuit. 

Dees  this  block  diagram  appear  to  reflect  the 
method,  as  you  recall  it? 

I would  think  so,  but  I am  net  sure. 

You  didn’t  find  any  other  circuits  among  these 
exhibits  that  reflects  the  circuitry  as  you  became 
famiiiar  with  it;  that  is,  the  circuitry  that  was 


in  apparatus  used  in  the  first  demonstration 

you  saw? 

hell,  there  is  another  exhibit,  9-79  which  savs 
Cv-mplete  remote  unit  necessary  to  produce  target 
game*  That  is  dated  6-15-67.  And  I believe  that 
was  about  the  method  in  use  at  the  time.  I notice 
it  hss  a reset  button  at  the  bottom  of  that  diagram 
and  t vaguely  remember  after  you  hit  the  spot  and 
it  disappeared,  being  able  to  push  a button  on  the 
gun,  I believe.  Perhaps  on  the  breadboard  circuitry 
somewhere,  and  the  spot  would  reappear. 

How  about  Exhibit  9-81,  does  that  include  any  of 
the  circuitry  cf  the  apparatus  demonstrated  to  you 
as  you  became  familiar  with  that  apparatus? 

It  appears  that  it  dees.  It  says  horizontal 
oscillator,  vertical  oscillator,  which  I assume 
delivered  the  sync,  signals  to  the  TV  set* 

There  is  a small  circuit  in  the  lower  right-hand* 
corner  of  that  exhibit  which  looks  like  seme  sort 
of  an  RF  driver  which  it  says  is  connected  to  the 
TV  antenna  terminal,  which  appears  to  be  part  of 
the  equipment  existing  at  that  time. 

about  the  schematics  cn  9-82? 


And  hew 


Q. 

A. 


0* 

A. 


o 

y ♦ 


A. 


Thev  would  appear  "to  be  associated  v?ith  this  same 
subject,  yes. 

Dc  you  know  what  the  lower  schematic  is? 

I don’t  know  for  sure,  I would  assume  whereas  the 
top  one  says  horizontal  oscillator  and  sync.,  that 
the  lower  one  might  be  vertical  oscillator  and 
sync.  As  the  values  of  the  components  are  different 
from  this  one  than  the  top  one  and  it  is  quite 
ncssible  that  the  person  that  did  this  might  just 
not  have  labeled  the  bottom  one* 

IIcw  about  the  circuit  diagram  on  Exhibit  9-86? 

That  too  in  the  context  of  why  we  are  here  today 
appears  to  be  part  of  the  circuitry.  I see  at  the 
upper  right  of  that  exhibit  it  says  pulse  stretcher. 
I vaguely  remember  Bill  Harrison  stretching  pulses 
for  some  aspect  of  this  device.  I forget  right 
now  just  what  it  was  for.  That  jogs  my  memory 
somewhat  seeing  that  pulse  strev.c*ier  label.  1 m^ght 
add  that  several  of  these  figures  do  tie  in  with 
my  recollecticn  of  how  the  spots  were  generated 
and  moved  at  the  time  I joined  the  project. 

Which  of  those  do  that? 

For  instance,  Exhibit  9-75,  that  exhibit  appears 


to  Show  a delayed  pul ae , delayed  in  time  by  Td ; 
and,  to  my  recollection,  that  in  how  spots  were 
generated  at  that  time.  They  were  moved  by  varying 
thin  delay  time  from  the  start  of  your  horizontal 
and/or  vertical  sweeps.  That  would  tie  in  with 
Exhibit  9-79  and  9-77  which  show  horizontal  and 
vertical  delay  multivibrators. 

I refer  you  now  to  Exhibit  16  and  ask, first  of  all, 
id  you  recognize  the  exhibit  and,  if  so,  would  you 
te.ll  us  what  you  recognize  it  to  be? 

Well,  it  says  Sanders  Associates,  Incorporated, 
Electronic  Countermeasures  Division,  engineer's 
notebook.  It  says  William  Harrison  cn  the  front 
inside  cover,  I would  assume  it  was  a notebook 
listing  work,  the  early  work  of  this  TV  project. 

I see  a date  on  page  1 of  1 September,  '66,  witness 
by  R.  H.  Baer,  so  I would  assume  this  would  have-* 
been  one  of  Bill  Harrison's  notebooks. 

Do  you  recall  seeing  that  in  the  6th  floor  TV 
game  room  while  you  were,  working  there? 

I don’t  recall  it  specifically.  It  definitely 

may  have  been  there. 

similar  to  the  type  of  Sanders  notebook 


Is  that 


that  you  kept? 


ho,  V.’ell,  ye s and  no. 

Have  you  had  notebooks  like  this  one*  that  is. 

Exhibit  16? 

- • * * * 

^o,  not  with  this  hard  blue  cover  from  the  ECM, 
or  Electronic  Countermeasures  Division,  most  of 
the  ones  I have  used  have  been  like  Exhibit  17. 

17  and  18  which  were  your  notebooks,  is  that 
correct? 

les.  The  softer  brown  cover  notebook  with  yellow 
pages  as  opposed  to  this  hard  blue  cover  one  with 
white  pages. 

Now,  Ifd  like  to  ask  you  to  examine  pages  68  through 
83  of  Exhibit  16  and  tell  me  if  there  are  anv- 

-J 

circuits  on  these  pages  that  you  recognize  through 
ycur  familiarization  with  the  circuitry  that  was 
demonstrated  to  you  as  having  been  included  in  that 
circuitry?  And,  if  so*  would  you  point  it  out 

to  us?  * . i * v-  , - ' v 

On  page. 68  there  is  a circuit  which  apparently 
was  an  attempt;  to  generate  sync,  signals  for  use 
with  a TV  set.  It  says  at  the  top,  horizontal 
oscillator  and  sync.  On  page  69,  it  appears  to  be 


*"  °soiUatoI>  vertical 

-'nc*>  and,  cn  pare  7P, 

the  delay  multivibrators  for  v • 

rs  for  horizontal  and 

vertical  delav  t 

j see  a no+ 

IlCue  at  the  bottom  of 

?5®e  70  Statins  RF  link  is  t, 

ls  the  same  as  pare  46, 

which  I now  refer  1-0 

* ce^<-  the  following  changes. 

* h"  c latter  was  vr’Han  _ 

written  on  page  70.  And  on  page  46 

3 C1‘cuit  d-agram  labeled  Colpits  oscillator. 

rt  says  that  it  appears  to  work  satisfactorily.  The 

output  is  defined  as  going  via  twin  lead  to  Tv 

antenna  terminals  VHF,  Sc  this  would  appear  to  be 
the  method  used  at  that  time  for  getting  all  these 
signals  into  a TV  set  through  the  antenna  terminals, 
ihe  plain  piece  of  paper  marked  Exhibit  16-71A  indee 
appears  tc  be  a method  for  generating  at  least  one 
spot,  perhaps  two,  on  a TV  set.  I see  pulse  shaper 
and  coincidence  gate  called  cut  on  that  exhibit. 
There  are  two  dot  generators  on  that  exhibit,  are 
there  not?  One  in  the  center,  top  portion  and  the 
other  in  the  lower,  left  portion  within  a dotted 


outline? 

I would  believe  that  that  is  correct.  On  page  71 
at  the  bottom  appears  to  be  the  method  for  the 
target-shooting  game  involving  a light  sensor  or 


✓O 


photocell  r / hr- 

• 1 see  the  resJ„.K  , UJrjtf 

previously  mentionad  x l ' MhlCh  1 have 

Sea  a ncte  and  it  savs  the 
target  disappears  whfin 

ls  ma^e f SO  I would 

Sntlfy  thls  as  being  cart  the 

k °"  the  target- shooting 

game  at  that  time  T.a 

* ihe  PaEe  is  dated  7.7. 67< 

HR.  WELSH:  This  may  be  a good 

time  to  take  a break. 

(Whereupon,  a recess 

“*  ^ • n ' O ^ -4  * 

was  taken. ) 


rfould  you  now  ulesse  go  on  starting  at  page  7 2 and 
going  on  to  page  83  of  Exhibit  16  and  noting  any 
circuitry  which  from  your  familiarization  after  you 
witnessed  the  demonstration  you  believe  to  have 
been  in  the  apparatus  demonstrated  to  you  when  ^rcu 
first  went  to  work  fcr  Ralph  Raer? 

Page  7 2 appears  to  be  more  work  involving  the  gun 
and  the  photocell  fcr  the  target-shooting  game. 

Page  7 3 appears  to  be  work  on  a power  supply  to 
"generate  9 volts  DC  at  approximately  50  milliamps" 
quite  probably  for  use  with  the  TV  circuitry. 

Did  the  circuitry  that  you  were  familiarized  with 


/ 


include  euch  * 

3 P°We^  =Upply? 

I believe  so.  Pa„.  . 

^ ~ ^ Appears  -t-0  v 

ccncern  with  the  hor<  * "'^  TOrV  in 

Por-z°ntal  and  v<!Ptic„. 

oscillators  aM  * cal  sync. 

- ap<»  on  the  bottom  of 

multivibrators . j ? ® del5V 

..  . 3 oofno^ence  gate  at  the 

bot  -Oin  of  pa.^0  7 5 

Was  there  a coincidence  eat.  • 

* gate  ln  the  circuitry  that 
tas  used  in  the  demonstration  as 

--  n as  you  became  familiar 

with  that  circuitrv? 


<* 


. . ^ a c cu  * ^ r 

At  least  in  so  far  a<;  * 

" the  target-shooting  game 

was  concerned*  Well  iP+  ma  fv  , 

-xx,  let  me  think  about  that,  I 

am  not  sure.  I *, 

°et  ^ust  how  the  target-shooting 

was  implemented,  whether  that  would  involve  a 

coincidence  gate.  It  probably  did  not  involve  such 
a gate* 

When  you  use  the  term  "coincidence  gate,"  vrhat 
do  you  mean? 

I arn  thinking  more  in  terms  of  again  when  two  spots 
touch  each  other  on  a screen  or  overlap  or  if  a 
spot  hits  or  touches  any  other  designated  area, 
that  is  more  what  I think  of  as  coincidence. 

Had  you  ever  heard  an  and  gate  referred  to  as  a 

4 , v 

coincidence  gate? 


KJ 


I may  have;  I don't  remember, 

I refer  to  the  bottom  of  page  75  in  the  left-hand 
portion  of  that  schematic  appears  the  legend  to 
horizontal  DMV  output  and  tc  vertical  DMV  output, 
is  that  correct? 

That  is  what  it  says,  yes. 

If  vou  were  dealing  with  the  coincidence  of  two 
snots,  that  legend  would  be  inaccurate,  would  it 
not?  .7  ^ 

I don’t  know  if  it  would  be  inadequate  or  if  possibly 
two  such  circuits  would  be  used,  I guess  in  the  case 
of  if  two  circuits  were  used,  the  horizontal  from 
both  spots  would  go  to  one  circuit  and  the  vertical 
from  the  two  spots  would  go  to  the  other  circuit. 

May  I refer  you  back  to  the  sheet  attached  to 
page  71  of  Exhibit  16  and  the  legend  in  the  upper 
right-hand  corner  pulse  shaper  and  coincidence  gate. 

New,  there  the  term  coincidence  gate  is  used  with 
a dot  generator,  is  it  not? 

Yes,  I believe  you  are  right. 

In  other  words,  horizontal  DMV  No,  1 and  vertical 
DMV  Mo.  2 together  with  the  pulse  shaper  and 
coincidence  gate  constitute  a dot  generator,  do 


A. 

q. 


A. 

q* 

A. 


q* 

A. 


thev  not? 

A square  dot,  I believe  that- is  right. 

So  the  term  coincidence  gate  as  used  at  the  bottom 
cf  page  75,  in  view  of  the  legend  to  horizontal 
DMV  output  and  to  vertical  DHV  output,  probably  was 
a coincidence  or  and  gate  with  respect  to  a dot 
generator? 

I believe  ycu  are  absolutely  right. 


Could  ycu  go  on  then? 

I don't  think  I covered  yet  the  top  of  page  75  which 
again  appears  to  be  a schematic  for  a sync* 
oscillator  and  a delay  multivibrator  with  a note  and 
that  updated  complete  schematic  is  attached  to 
page  76*  I will  now  examine  Exhibit  16-76A* 

Is  there  just  one  sheet  attached  to  that? 

There  is  A and  B. 


HR.  WELSH : Off  the  record. 

i - v -s  % ♦ . . ■:  +.  v : * „ 

• v * • w V > 

(Discussion  off  the  record,) 


THE  WITNESS:  In  Exhibit  16-76A 
first  I do  see  plus  9 volt  source  voltage  or 
supplv  voltage  appearing  in  several  places  which  is 


* 


consistent  with  the  9-vclt  power  supply  development 


we  saw.  earlier.  At  the  upper  right-hand  corner  T 
see  an  arrow,  stating  TV  lead-in  wire  to  TV  antenna 
terminals  which  appears  tc  he  the  output  of  this 
circuitry  for  generating  something  on  the  face  of  the 
iV  screen.  There  is  a point  marled  'which  goes  through 
a 3.9K  resistor  tc  a collector  of  a 2N  4275  transistor. 
That  transistor  and  the  two  diodes  at  its  base  appear 
to  be  the  coincidence  gate  shown  on  page  75  which 
we  have  just  decided  was  a way  of  generating  a 
square  spot.  Preceding  the  diodes  in  the  upper  left 
appears  to  be  one  of  the  sync,  circuits  and  its 
associated  delay  multivibrator.  This  is  probably 
the  horizontal  sync*  circuit  since  the  capacitor 

* ’ • - - ‘ • .*  •*"  **»  • I.  A w V ^ 

values  are  smaller  than  the  other  sync,  circuit. 

- • • * **  - - ...  -k.w  i l • | 

That  is  the  one  in  the  upper  left  portion  cf  the 
exhibit?  , , - . 

Yes*  The  one  just  below  that  one  would  appear  to 
be  the  slower  vertical  sync*  circuit  with  its 
delay  multivibrator*  These  two  circuits  appear 
similar  to  that  shown  on  page  75.  It  would  appear 
that  the  lower  portion  of  Exhibit  16-76A  would  be 
the  means  for  generating  a second  spot  and  I would 
think  that  the  variable  10 OK  potentiometer  and  the 


variable  1 -Megohm  potentiometer  v;ould  be  used  for 
positioning  that  spot,  I see  a second  variable 
10 OK  pet  to  the  right  cf  that  portion  of  the  figure 

i 

A 

<=-nd  I don't  really  recall  what  that  was  for.  The 
lover  right-hand  corner  of  the  figure  seems  to  show 
a power  suppl5>  which  apparently  delivered  7.3  vclts 
and  probably  it  would  be  attached  to  the  points 
calling  for  plus  9 volts*  Above  the  power  supply 
appears  to  be  the  photocell  and  reset  circuitry 
associated  with  the  target-shooting  game.  Now, 
Exhibit  16-763  appears  to  be  a modified  copy  of  the 
previous  exhibit.  For  seme  reason,  the  power 
supply  portion  is  crossed  out*  The  photocell  reset 
target-shooting  functions  appear  to  be  crossed  cut. 
Several  components  Seem  to  have  been  added  and/or 
changed  in  the  upper  sync*  circuit.  There  is  an 
addition  down  in  the  lower  middle  portion  of  that 
exhibit  which  appears  to  be  at  least  a partial 
update  cf  the  reset  function  under  the  circled  D. 

It  appears  to  be  a reset  button,  net  labeled. 

And  is  there  a date  of  that  updating  next  to  the 
word  "updated"? 

There  is,  but  it  is  just  a copy  cf  the  word  "updated 


which  was  on  the  original  exhibit,  16-7 6A. 

What  was  the  date  of  the  original  exhibit? 

7-13-67.  In  fact,  that  small  middle  circuit  does  j^ 

4 *3  Lf 

also  shew  a photocell  appearing  as  a circle* resistor 
in  the  left-hand  portion. 

Can  you  determine  from  Exhibit  16-7 6A  whether  there 
is  any  circuitry  provided  for  detecting  coincidence 
of  the  two  dots?  I believe  that  the  lower  left 
corner  was  a dot  generator  which  would  be  for 
a second  dot  and  the  central  portion  of  the  upper 
part  of  the  drawing  would  be  a generator  for  the 
f ir st  dot?  •'  , ' 

I don't  see  any  coincidence  circuitry  that  would, 
for  example*  give  an  electrical  signal  when  two 
dots  touched  or  overlapped.  ; - . . . ; • , 

Could  you  go  on  with  the  next  page,  77  and  the 
following  pages  up  to  page  83? 

Page  77  seems  to  be  a record  of  more  work  involving 
photocells  and  associated  circuitry  concerned  with 
the  target-shooting  game*  Page  78  in  the  portion 
above  the  horizontal  line  appears  to  be  the  same 
thing  or  a continuation  thereof*  The  bottom  of  that 
page  seems  to  discuss  coincidence  gating.  It  says 


that  the  schematic  was  undated  on  page  76,  hut  7 
don’t  see  that.  On  page  76  the  crossed-out  portion 
does  say  a circuit  is  shewn  in  schematic  attached 
to  this  page. 

On  page  16-76B  are  there  net  some  changes  to  the 
resistors  connected  to  the  Point  D? 

Yes,  and  it  appears  that  penciled  in  above  the  old 
values  are  the  values  2K;  however,  on  the  original 
of  that  diagram  which  is  Exhibit  16-7 6A,  those 
resistors  shew  as  a IK  and  a 3.9K;  and  the  text 
on  page  78  at  the  bottom  under  coincidence  gate  says, 
"changed  collector  resistor  from  10K  to  a IK  and 
3.5K,  the  junction  of  which  the  SCR  is  connected 
to  make  spot  disappear."  All  right;  that  would  be 
for  the  target-shooting  game  in  that  cn  Exhibit  16-76A 
that  junction  which  is  D with  a circle  around  it  goes 
to  the  reset  button  connected  to  the  gun  photocell 
circuitry.  It  does  appear  that  we  may  have  three 
definitions  of  coincidence.  The  f irst^ccincidence 
of  horizontal  and  vertical  bars  to  generate  a square 
spot;  this  second  definition  on  page  7 8,  which  appear: 
to  be  a method  of  knowing  when  the  gun  with  its 

< 

Photocell  has  "hit"  a spot  cn  the  screen;  and  then 


i 


the  third  def ir.it icn  which  I used  earlier  when  a 
spot  hit  another  spot  or  ether  designated  area  on 
the  screen,  it  generates  some  kind  of  an  electrical 
s^er.^1.  Now,  page  7 9 brings  back  seme  memories  to 
fne  which  indicates  this  is  indeed  a record  of  work 
>-hat  had  been  done  on  this  project.  It  says  a 
generator  was  connected  to  the  Heath  TV  model  in  a 
darkroom  environment.  I recall  Bill  Harrison  telling 
me  that  somewhere  in  the  earlv  stages  of  development 
on  this  project,  they  attempted  to  use  a Heath 
generator  to  generate  horizontal  and  vertical  sync, 
pulses.  Page  79  appears  to  be  more  work  on  the 
target-shcoting  game  to  increase  performance.  At 
the  top  cf  page  80  appears  tc  be  comments  continuing 
that  work^  &AQ  attempt  apparently  being  made  to 
get  consistent  results  with  the  rifle  at  various 
distances  from  the  screen.  In  fact,  about  two-thirds 
of  that  page  appears  tc  concentrate  cn  that  same 
subject.  The  lower  portion  of  that  page  appears  to 
be  some  data  concerning  how  much  current  is  drawn 
at  various  voltages.  On  page  81  there  is  the 
underlined  phrase  engineering  model.  It  says  an  ^ 

* i 


engineering  model  is  now  being  constructed  for  use 


by  individuals  concerned  with  the  feasibility  c f 
thin  generator.  The  date  on  that  page  ic  7 -28-^7. 

It  save  the  engineering  model  is  being  be  used  in 
a 6-inch  by  6-inch  mini  box  demonstrating  plug-ins 
ior  circuits  concerned  with  intern; 5 t tent  duty 
determined  by  functions  needed  for  particular  games 
and  permanent  installation  of  circuits  such  as 
the  horizontal  and  vertical  oscillator  and  i'F  section 
which  appear  to  have  100  percent  time,  usage*  die 
bottom  cf  page  81,  seme  work  involving  the  horizontal 
oscillator.  It  appears  from  the  text  written  here 
that  the  oscillator  frequency  changed  when  the 
delay  multivibrator  cards  were  plugged  in.  I assume 
that  means  plugged  into  their  engineering  model 
being  developed.  Now,  referring  to  Exhibit  16-8 2A 
attached  to  page  82,  I see  a piece  of  paper  labeled 
JVC  8-2-67,  W.  Harrison.  This. would  appear  to  be 
the  circuitry  that  was  being  developed  for 
installation  in  the  previously  referred  to  engineerin; 
model.  I see  pieces  of  circuitry  enclosed  in  dashed 
lines.  The  horizontal  and  vertical  delay 
multivibrators  labeled "plug- in  cards.”  Apparently 
the  previously  referred  to  permanent  circuitry  in 


that  model  would  include  the  horizontal  oscillator  jh 

and  vertical  oscillator  shown  in  this  exhibit^  r\ 

<L  |j 

^tlong  with  the  AM  modulator  and  RF  oscillator  which  J\  . 

WH 

appears  in  the  upper  right-hand  corner  of  the 
exhibit*  Again  the  photocell  and  reset  button  j 

functions  of  the  target-shooting  game  are  shown  ■ 

in  the  lower  right-hand  corner  along  with  a push-  | 

button  trigger  switch  which  would  activate  when  i 

I 

the  gun’s  trigger  was  pulled*  I do  remember  i 

Bill  Harrison  working  on  that  trigger  switch  cr  \ 

\ 

installing  it  and  getting  it  to  work  properly. 

Is  that  the  first  time  that  appears?  j 

I believe  so.  There  is  a switch  shown  in  the  same  j 
portion  of  the  circuitry  on  page  79,  but  I can't 
really  tell  whether  that  was  connected  to  the  1 

trigger  at  that  time  or  not.  Quite  possibly  it  j 

was.  I see  a note  on  that  page  79  saying  microswitch 
wrapped  with  tin  foil  for  shielding.  Quite  possibly 
from  radiated  energy  from  fluorescent  lights  and 
various  pieces  of  equipment  in  the  building.  Also  \ 
the  same  switch  is  shown  on  page  78  again  with  a 
note,  "wrap  some  tin  foil  around  trigger  switch",  etc 
Page  77  shows  the  switch  in  a similar  location  with  ! 


trig.  sw.  by  it,  doesn't  it? 


A. 


Q. 

A. 

Q. 


A. 


V 


Yes,  trigger  switch.  Indeed  the  same  switch  «-S  shown 
back  on  Exhibit  16-76A  and  also  on  page  71. 

I think  that  is  sufficient;  I hadn't  recalled  your 
mentioning  that  before. 

I hadn’t  really  seen  it  or  it  didn't  register. 

Now,  do  pages  83,  84  and  85  also  relate  to  the 
target  game? 

I will  lock,  I haven’t  dene  82  yet.  I did  the 
attachment  to  82.  Let  me  just  check  page  82.  The 
top  of  that  page  seems  to  involve  checking  the 
feasibility  cf  using  a.  battery  to  power  the 
engineering  model  instead  cf  a power  supply.  It 
says  battery  life  test  on  engineering  model  No.  1 
schematic  attached  to  this  page.  And  D on  that 
schematic  which  is  Exhibit  16-8 2A,  battery  is 
shorn  providing  the  9-vclt  power.  The  rest  of 
page  82  apparently  is  just  life  test  information 
on  batteries  tc  power  the  engineering  model*  New*, 
referring  to  page  83,  this  section  labeled  "target 


game"  dees  seem  tc  continue  with  work  involving. 


the  photocell,  trigger  switch,  reset  button  and 
associated  circuitry.  The  bottom  of  that  page 


* appears  to  be  measurements  cf  photocells.  VJels.  * 

now  how  many  more  pages  did  you  want  considered? 

Q»  Well,  I had  thought  to  stop  at  83,  but  I see  84 

and  85  are  continuations  cf  83. 

A.  Page  84  appears  tc  be  the  continuation  of  v;ork  to 

. improve  the  target-shooting  function*  Page  85 

just  has  a few  comments  about  the  circuitry  involved 
in  the  target-shcoting  game,  saying  that  it  is  very 
usable  v/ithcut  critical  threshhcld  adjustment  cut 
to  8 to  10  feet  from  TV  screen. 

Q.  Did  you  do  anything  with  Mr.  Harrison  with  respect 

to  the  target-shooting  game  and  the  notebook 
entries  involving  that  game  that  we  have  just  been 
going  through?  • 

A*  I may  have  offered  helpful  comments  to  him-,  while  he 

was  working  on  this.  I certainly  haven't  seen  anything 
in  this  particular  notebook  that  I entered  and  I 

• * 

don't  remember  whether  I did  or  did  net  enter  materia 
on  this  project  in  another  notebook  or- on  paper. 

0.  Well, • other  than  offering  helpful  hints,  did  you 

participate  in  his  work  noted  on  these  pages? 

For  example,  in  the  various  measurements  that  he  made* 
did  you  participate  in  those?  - . 


I nay  have,  but  I don't  remember.  I may  have, 
bcr  example,  held  the  gun  at  various  distances  fr cm 
the  TV  screen  while  he  made  measurements  cr  he 
niay  have  held  the  gun  and  I made  measurements;  I 
don't  recall. 

leu  don't  recall  whether  you  specifically  assisted 
hxn  cr  worked  with  him  in  this  work  set  forth  in 
pages  68  through  85  of  Exhibit  16? 

I remember  the  work  going  on;  I believe  I was  in 
that  room  at  the  time  a considerable  amount  of  it 
was  being  dene.  I don't  recall  whether  I helped 
much  cr  if  at  all  on  it. 

Did  ycur  participation  in  the  TV  game  project  have 
to  do  with  this  particular  horizontal  and  vertical 
oscillator  and  DMV  circuits  for  dot  generation? 

MR.  WILLIAMS;  Well,  I object 
to  the  question.  The  question  appears  to  be  vague. 
There  are  at  least  two  different  circuits  referred 
to  cn  the  documents  16-68  through  85;  are  you 
referring  to  any  particular  one  cf  those  circuits? 

MR.  WELSH;  Well,  any  of  these 
horizontal  and  vertical  DMV  circuits  for  dot 
generation.  You  can  refer  to  le-TlAjfcr  example. 


Do  you  understand  the  question? 

' THE  WITNESS:  Repeat  it  cnee, 
please?  I did  understand  it,  new  I have  forgotten 
it. 

' *-'t  \ivi-’iy  luc-  ; y , ,.'V.  • - . • * t, 

r (Whereupon,  the  previous 

~ ^ t ^ r.  t * ' *,  *>■  . * -* 

nuesticn  was  read  back 
■* 

bv  the  reporter* ) 

. A.  - *- 

t *•  v . C:  • • ' M w « * , C d . V J* 

THE  WITNESS:  I would  say  net 

primarily . 

These  had  been  pretty -well  developed  by  the  time 

£ • 

you  joined  the  group,  had  they  not? 

Yes,  these  particular  ones. 

Yes,  the  ones  that  are  set  forth  here  in  these 
pages  that  we  have  been  talking  about,  68  through 
85. 

Yes,  sir. 

So  that  this  work  that  Mr.  Harrison  makes  referenc 
tc  was  primarily  being  dene  by  him  with  perhaps 
an  occasional  assist  by  you,  would  that  be  a fair 
representation? 

I would  say  yes,  and  under  the  supervision  or 
cognizance  cf  Mr.  Baer, 


Q»  Pc  you  have  a specific  recollection  of  Mr,  Baer 

working  on  improving  the  target  game  during  this 
tiirie  which  is  shortly  after  you  joined  the  TV  game 
group? 

dot  vividly  and  lucidly,  although  the  project, 
a.s  I say,  I can  remember  him  coming  in  at  least 
several  times  a week,  sometimes  several  times  a 
day,  and  in  this  particular  example  probably  talking 
to  Bill  Harrison  about  what  he  had  done  since  the 
last  time  Ralph  talked  tc  him,  whether  progress 
was  being  made  cr  net,  what  technical  problems  were 
confronting  him. 

Q*  Do  you  recall  Mr.  Harrison  spending  a substantial 

amount  of  time  on  the  TV  target  game  improvement 
shortly  after  you  came  onto  the  scene? 

A.  Yes,  I think  so. 

0 , And  did  you  participate  in  that  other  than  on  a 

more  cr  less  casual  basis,  perhaps  answering 
questions  occasionally? 

A.  Probably  not. 

Q#  Was  any  other  work  cn  the  TV  game  project  going 

on  the  same  time  that  Mr.  Harrison  was  working  on 


the  target  part  of  it? 


I don’t  know.  It  is  possible  that  at  that  time 
I personally  was  thinking  about  new  and  different 
games  and  different  methods  of  implementation,  but 
- don’t  as  cf  now  in  the  exhibits  see  the  record 
of  this. 

row,  we  did  refer  to  ycur  notebook.  Exhibit  17, 

I believe,  and  during  that  same  period  of  July  7, 
starting  on  page  47,  and  up  through  July,  at  least 
that  would  go  up  to  page  60  cf  that  book,  there  are 
considerable  entries,  are  there  not,  with  respect 
to  your  work  on  the  guitar? 

What  page  are  we  starting  with? 

47  through  60. 

Page  47  seems  tc  be  work  for  a frequency  doubling 
guitar  pickup  which  happens  tc  be  a different 
project  from  the  halving  circuit  that  I described 
earlier,  but  still  related  to  guitars,  yes.  I would 
say  those  pages  list  thoughts  net  exclusively  related 

• m * i 

to  the  guitar,  but  apparently  not  related  to  TV 
games  either. 

From  that,  would  it  be  fair  to  conclude  that  while 
*Tr.  Harrison  was  working  on  the  improvements  to  the 
TV  game,  specifically  the  target  part  cf  it,  you 
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flilElvt  “ave  teen  or  were  working  on  somethin^  s}.s3 
such  as  the  guitar  pickup? 

would  say  it  depends  on  how  complete  this  notebook 

• 

^ t think  the  records  in  these  pages  would 

indicate  my  full  time  work  during  these  weeks.  As 
1 say*  it  is  quite  possible  and  probable  that  whereas 
I was  in  that  room  and  close  to  this  TV  project, 

~ was  giving  some  thought  at  least,  which 
possibly  didn't  lead  to  anything  earth-shaking  enough 
for  me  to  write  down  at  that  time. 

But  you  were  working  on  this  other  project  also? 

Yes. 

MR.  WELSH:  All  right;  I think 
that  is  a good  place  to  stop  for  today. 

(Whereupon,  the  deposition  in  the  above-entitled 
matter  was  adjourned  at  4:35  p.m.) 
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